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(54) A guidewire 

(57) A guidawire comprising a distal and (2), a shaft 
portion (4) and a proximal end (3), wherein the shaft por- 



tion comprises at Jea&t one group of at lea u two helical 
wound wires (7, 9, 9) having a pilch an<:le (a) in the 
range of 35°-76°. 
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Description 

[0001] TTie present invention relates to a guidewire 
comprising a distal end number and a shaft portion ex- 
lending in a longitudinal direction from a proximal end 
towards the distal encf member, and at least one helical 
wound wire extending from a position at the shaft portion 
toihe distal end member. 

[0002] Medical guidewiree for vascular procedures, 
such as angioplasty procedures, diagnostic and inter- 
ventional procedures, percutaneous access proce- 
dures, or radiologic and neuroradiobgic procedures in 
general, traditionally comprise an elongated core ele- 
ment with one or more tapered sections near the distal 
end thereof and a flexible helical coil disposed aboul Ihe 
distal portion of the core element. "Die distal extremity 
ot the core element or a separate safety ribbon which is 
secured to the distal extremity of the core element ex- 
tends th rough the flexible coil and is secured to the distal 
end member of the guidewire, which I* a rounded mem- 
ber at the distal end of the helical coil. Torquing means 
are provided on the proximal end of the core element to 
rotate and steer the guidewire while it is being advanced 
through a pallenfs vascular system. 
[0003] The physician views the progress on a screen 
and makes the distal end of the guidewire enter and fol- 
low tortuous vascular vessels Irom the entry site through 
the various vascular branches to the target site by push- 
ing and rotating the proximal end of the guidewire out- 
side of the patient In connection with the advancement 
of the guidewire or once the guidewire has been posi- 
tioned at ins desired site, a wide variety of medical de- 
vices may be directed to the target site along the 
guidewire by simply sliding ihe device over the 
guidewire and advance the device to the distal end of 
the guidewire, A typical medical device is a catheter, and 
very often a catheter and the guidewire are introduced 
in a common procedure where the guidewire is ad- 
vanced a distance in front of the catheter, then the cath- 
eter is advanced over the guidewire, followed by a fur- 
ther advancement of the guidewire etc. Following place- 
ment or the catheter or other device, the guidewire can 
be removed if desired. 

[0004] The flexible coil acts as a protective measure 
of a suitably large diameter, hindering the guidewire 
core in damaging the vascular wall. 
[0005] The above mentioned guidswire is known from 
US patent 4,$1 9,274 to Morrison whose guidewire has 
a progressively attenuated diameter. An elongated core 
element extends from the proximal to the distal ends of 
the guidewire and has a decreasing cross sectional area 
in a direction towards the distal end member A coil is 
carried by and secured to said cote elemenl end has 
proximal and distal ends. The cop has a diameter which 
decreases In a direction towards the distal end. The coll 
is formed ot a single helical wound wire which has a di- 
ameter which decreases from one end to the other end 
with the larger diameter beginning In a region doeer to 
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the proximal end and the smaller diameier wire ending 
in a region closer to the distal end. 
[000q US patent 5,001,825 to Halpern describes a 
fabrication process for a guidewire core w here a solid 

5 metal wire Is drawn down In several stages to have a 
stepwise decreasing diameter towards th ; distal end. 
The core is surrounded by a flexible coll having an outer 
diameter which decreases near the dtetat »md. The coll 
conslsle of a single helical wound wire havjr g a constant 

10 cross sectional area. 

[0D07] It is an object of the present invention to pro- 
vide a guidewire which in its distal area is I" ighly flexible 
and yst capable of transferring torques applied to the 
proximal end of Ihe guidewire to the distill end ot the 

'5 guidewire in a very precise manner even when the 
guidewire follows a loop-shaped course. 
[0008] in view of this, ihe guidewire acc >rdlng to the 
present invention is characterized in that at least one 
helical wound group ol at least two wires a> tending side 

go by side has a pitch angle in the range of 3 > D -76". 
[0005] In the prior art guidewires the core element 
transfers the torque to the distal area ot tro guidewire, 
but the core element also restricts the fie clbillty of the 
guidewire. When the core elemenl is given a very small 
diameter in its distal area in order to Improve the flexi- 
bility, it looses the ability to transfer the tcrque. When, 
according to the invention, the flexible coi in the distal 
end of the guidewire is made of two or mors ■ wires which 
are wound whh a pitch angle in the specifa d range, the 

30 wound wires tranter torque and also force components 
directed in the axial direction ot the guidew re to the dis- 
tal end thereof. The guidewire surprisingly maintains its 
capabilities for transferring torque when it ollows a tor- 
tuous path involving two or more loops. The torque Is 

3$ transferred all the way to the distal end rr ember or tip 
of the guidewire, meaning that the distal wid member 
can be very precisely steered from theprxxlrnat end, If 
the phch angle exceeds 80 s the ability to trc insf er torque 
is lost. 

40 [ooio] In a preferred embodiment, along a distance 
of ai least 10 cm from the distal end me Tiber said at 
least one helical wound group of wires is the primary or 
the sole torque-transferring means betw« en the shaft 
portion and the distal end member, Because the torque 

*s is transferred through the helical wound v.ires the cen- 
tral core can be given very feeble dlmens one, ihus in- 
creasing the flexibility ol the distal portion or it can be 
completely left out by making at least the most distal 10 
cm of the guidewire without a torque-tran sferring 3olid 

so metallic core inside said at least one groLp of wires. If 
desired there can be a safety ribbon Inslce the wound 
wires, connecting the rounded dielal end nember with 
a more proximal shaft portion, but such a rfl >bon will nor- 
mally not be required. 

6 [0011] Due to the very high flexibility, pushability and 
torqueabitity and the ability of the guidewir mo maintain 
each of these three characteristic? even when set in a 
very tortuous pattern involving two or more thigh! loops 
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Ihe guidewlre can be of use In very small and distant 
vessels. In order la further enhance use of the guidewlre 
in vessels with small lumen the said at least one helical 
wound group of was has a smaller outer diameter at 
the distal end than at said position on the shaft portion. 
[0012] If the group of wound wires is secured to the 
shaTt. which e.g. can be of traditional type with a core 
member or can be another group of wires of larger di- 
mensions, such as by soldering or welding ihe proximal 
end or the group onto the shaft the guidewire can be 
prone lo kinking at the transition between the flexible 
group of wires and the remainder of the ehaft. With a 
view to avoiding lhi&, the said at least one helical wound 
group of wires preferably extends into the shaft portion 
towards the proximal end, and even more preferably it 
extends along a guidewlre length at least In the range 
ol 20-50 cm from the distal end. The additional stiffness 
caused by the attachment of the wire is less disturbing 
the longer it occurs from the distal end ol the guidewire. 
It is possible to let the group or groups of helical wound 
wires extend to a position at the proximal end of the 
guidewire, so that they span Ihe entire guidewlre. 
[001 3] It is preferred that the wires in said at least one 
group hava a separation from one wire to the next in the 
group of less than the diameter of the wire. Normally, 
the wires in the group are placed so close they touch 
each other. 

[001 4] In one embodiment the at least one of the wires 
in said at least one group is ribbon-shaped. The widest 
cross sectional dimension, the braadth. of the wire is di- 
rected in the longitudinal direction of the guidewire. II is 
prelerred that the ribbon-shaped wire has rounded edg- 
es. 

[0015] In a preferred embodiment the at least one 
group of wires la made of from 2to8 helical wound wires. 
A number of the wires are placed next to each other and 
winded in the same direction. By uelng several wires 
their aggregate breadth can be adapted lo correspond 
to the desired pitch distance. As an alternative to wind- 
ing all wires In the same direction some, such as one 
half of the number of wires, can be winded in one direc- 
tion while others, such as the other half, can be winded 
in the opposite direction. Such winding can be enacted 
in separate rounds resulting in a coil of two layers of 
wires with mutual opposite handedness. 
[0016] In the preferred embodiment the guidewire is 
made without a solid or hollow metallic core inside ihe 
at least one coil. By dispensing with the metallic core 
the flexibility of the guidewire is increased, and the man- 
ufacturing of the guidewire is simplified. 
[0017] ^ an embodiment the cross-seeilon of said 
wires In said at least one helical wound group is a cir- 
cular shape in the proximal end of the wire, and en the 
distal portion of the wire the cross-section has the shape 
of a circular segment which has a straight line facing 
radially outwards. Such a variation of the cross-section- 
al shape can be the result of grinding ol a helical wound 
wire on its outside with the purpose of reducing the di- 



ameter of the helical wound wire In its distal portion. The 
circular segment has less cross-seclional erea than the 
corresponding full circular shape, and he reduced 
cross-sectional area greatly increases the I tending flex- 

5 IblHty of the helical wound wire without sacri icing its abil- 
ity to transfer torque. 

[0016] In another aspect the present Invention relates 
to a guidewire comprising a distal end, a ihaft portion 
and a proximal end. wherein the shaft portic n comprises 

io at least one helical wound group of at ten si two wires 
having a pitch angle in the range ol 35°-73 e , and said 
at least one helical wound group of wires having said 
pitch angle extends to the distal end of tha guidewire. 
With this guidewire Ihe above mentioned advantages 

'5 arc achieved. 

[0019] The present invention further relays to a meth- 
od of manufacturing a guidewire, wherein a guidewire 
body is provided, said body comprising at I >ast one he!- 
icaf wound group of at least two wires fuvmg a pitch 

so angle in the range of 35*-76*. wherein an el ungate distal 
guidewire portion of said at least one n alios I wound wire 
Is subjected to grinding reducing the outei diameter ol 
said distal guidewire portion in relation toa proximal por- 
tion of the guide wire. Grinding is an advant; igaous man- 

*5 ner ot manufacturing Ihe above mentioned guidewires 
because it is very easy to adapt the grindir g process to 
the specific guidewire to be produced, and <-. wide variety 
ol guidewires can be premanulacturec as wound 
guidewire bodies having an even outer dU\meter along 

30 their entire length. When the specific use of the 
guidewire is specified, such as a guidewiro tor access- 
ing a kindney in an adult via the femoral route, which 
requires a guidewire having a relatively loni j ponton with 
the full diameter and a relatively short p ?rtlon with a 

re quickly reduced diameter, or a guidewire f - >r neuroradi- 
ological use via the femoral route, which re quires a gen- 
tle reduction in diameter over a relatively 1 5ng distance 
and a long and soft distal portion, rt is a simple maiter 
to adjust the grinding process to the desire d guidewire. 

40 p020] The method can be adjusted to gi ind the elon- 
gate distal portion of the guide wire to have a substan- 
tially continuously diminishing outer diameter which re- 
sults in a gradual increase of bending fie ability of the 
guidewire. 

[0021] It is further possible to adjust the method lo 
grind the elongate distal portion ol the guid* wire to have 
a substantially stepwise diminishing ou er diameter 
which is often preferable in case of very lo ig distal por- 
tions. 

so [Q022] Further, the method can be so mi elongate 
distal portions of the guide wire are ground 1 o have areas 
with diminishing outer diameters mixed wnh areas hav- 
ing substantially constant ouler diameters 
[0023] In the to! lowing, examples of the nvention are 

6 described in more detail with reference o the highly 
schemaucai drawings, on which 

Fig. l depicts a sketch of a guidewire according to 
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tfi9 invention when following an example or a 

course in th q vascular system. 

Fig. 2 illustrates a partial, longitudinal section 

through an embodimenl of the guidewire, 

Fig. 3-5 depict partiaf, longitudinal sections through 5 

hs'ical wound wires In embodiments of the 

gurdcwire, and 

Figs. 6-9 depict partial, longitudinal views of embod- 
iments with a radiopague marker In the dietal end, 

to 

[0024] In the following description of the embodi- 
ments the seme reference numerals are used for Fea- 
tures of the same type. A guidewire seen in Fig. 1 is 
generally denoted by 1 and has a distal end 2 capable 

01 being advanced lo a target site in the vascular system is 
and a proximal end 3 that is kept outside the patient's 
body A shaft portion 4 extends from the proximal end 
towards the distal end and carries near the proximal end 

a lorquer 5 (a handle) releasably secured to tha 
guidewire. The guidewire can typically have a length in 
the range of 50-300 cm and a maximum outer diameter 
in the range of 0.204-1 .072 mm (0.00B-O.042 inches). It 
can also Include several segments where the proximal 
segment has a larger diameter than one or more Inter- 
mediate segments which has/have larger diamster(s) *s 
than the distal segment. When such a guldawire follows 
a tortuous vessel path involving several sharp bends, 
loops etc. it is desirable that a turning of torque r 5 results 
In a similar turning of the distal end 2. 
[0025] The shaft portion 4 can include a solid shaft so 
which is of a metallic material such as medical grade 
stainless steel or Nrtinol. f n that case a coiled distal por- 
tion 6 is fixed onto and in extension of the shaft portion. 
However in the preferred embodiment the coiled portion 
continues from the distal to the proximal ends, and the ss 
use of a solid shaft Is made superfluous. 
10026] The coiled portion ends distaJty at the distal 
end member 2, which is a member having a soft from 
end termination, 3uch as a rounded front or a front of 
very flexible material or very flexible configuration. End 40 
member 2 can be a solder, or a sphere that can be e.g. 
laser welded onto the distal end of the coiled portion. 
Further, end member 2 can also Include a soft coll of 
radiopague material. In the embodiment depicted in Fig. 

2 three wires 7. B and 9 have been placed next to each 45 
other and have been wound in a common operation into 

a wound group of three wires 1 0 with a pitch angle a of 
the individual wire of about 40*. The pilch angle Is the 
included angle between the longitudinal axis of the 
guidewJre and the centre axis of the relevant wire 7, 0 so 
or 9. The size of the pitch angle depends on the diameter 
of the wire, the diameter of the guidewire, and of the 
number of wires in a group. If the pitch angle is smaller 
than 35° the desired torqueabllity is lost, and II the pitch 
angle becomes larger than 76° it also becomes difficult ss 
to transfer the torque to the distal end. The most pre- 
ferred pilch angle is in the range of 50 lo 70*. A pilch 
angle in the ranges of 35-50" or 70-76* is also very use- 



ful and allows certain modif (cations io be nade to the 
properties of the guidewire. If the pushabilit/ is the most 
Important criteria the pitch angle can be crosen at e.g. 
38° , and if the bending flexibility is most important Ihe 
pitch angle can be chosen at e.g. 75°. however, the 
combination ol torque iransferral, pushabili y and trans- 
verse flexibility Is normally well-balanced or pitch an- 
gles In the range of 50-68*. ThB pitch or p. ten distance 
is indicated by b and is the distance in the longitucflnal 
direction of the guidewire from the first wlr«i in one turn 
of the group to the same first wire in the ne tl turn of Ihe 
group, 

[0027] The wire 7, a or 9 is of a linear ela rtlc material, 
such as stainless eteel. titanium or tantalum, or H is 
made of a superelastic alloy, such as Nrtinc L The diam- 
eter d of the wire is in the range of 0.06-0.45 mm, and 
prelerably In the range of 0. 1 5-0. 35 mm. In case The wire 
is of stainless steel it has preferably an ultimate tensile 
strength in the range of 1600-2700 N/mm 2 but lower or 
higher values are also possible. The guide vire is made 
by placing a group of from two to eight w res in a row 
next to each other, e.g. according to the desired pitch 
angfe, whereafter the group of wires is wcund about a 
mandrel. Then the mandrel with the coiled wires can be 
subjected to heat treatment In order to remove reslduar 
stresses from the wires. As an example, th e heat treat- 
ment can last for about two hours in an o><an ax a tem- 
perature of about 500 S C. After the heal lieatmenl the 
mandrel Is removed from the wires. 
[0023] In the embodiment shown In Fig Z the distal 
portion 6 has a plurality of sections it , 12 a id 13 having 
sequentially smaller outer diameters D1 , 02 and D3 to- 
wards distal end member 2 with tapered sec tlons 14 and 
15 connecting the smaller diameter sectiors with larger 
diameter sections. The sections with reduced diameter 
have been manufactured by grinding the distal portion 
in acenterless grinding machine. The rnne diameter of 
the sections 11-13 Is prelerably constant. 
[0029] In the ground portions wires 7, 3, 9 have a 
cross-section that deviates from a circuler shape and 
have the shape of circular segment which I" as a straight 
line 16 facing radially outwards. In the sha t portion the 
guidewire has a diameter D1 correspond hg to the di- 
ameter of coil 10 prior to its grinding when; the wires 7, 
8 and 9 have their full cross - as cilonal are; t This diam- 
eter is present along the lenght 15. 
[0X130] The three wires placed in a group side by side 
are identical. The grinding procedure proc uces the ta- 
pered section 15 in which the outer diamets r diminishes 
to diameter D2» and the tapered section 14 in which the 
outer diameter of the guidewire diminishes to diameter 
D9. Due to the smaller outer diameters sec tions 1 3 and 
h have considerably larger transverse I exibiiily and 
higher softness, but torque is nevertheless surprisingly 
transferred fully to the distal end. 
[0031] The guidewire can in part or along the entire 
length include two rows of wires placed on * outside the 
other as illustrated i Fig. 3. The innBr row '7 includes a 
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group of wires wound in the opposite direction than the 
group of wires in the outer row 1 6. In case the proximal 
portion of the guidewire is to have a large 3tffine3S in 
order to be able to be directed throu^i large vessel over 
long distances ft can be an advantage to utilize at least 
two rows of wires in the proximal portion and less rows 
or a single row in the iniermediaie and/or distal portions 
of the guidewire. A3 an alternative to be placed one out- 
side the other the groups of wires can be braided as il- 
lustrated in Pig. 4 which results In more homogenous 
properties of the guidewire but also in somewhat less 
flexibility. 

[0092] In the embodiment of Fig. S the group of wires 
includes a single ribbon-shaped wire 19 and a wire 7 
with circular cross-section. 

[0033] If a particular flexible design is desired without 
sacrifice to torq Liability each wire in a group can be 
braided or layed of several filaments or strands each 
having a diameter in the range of 0.01-0.10 mm. using 
traditional lay patterns and methods known from the 
making of ropes and wires. 

[0034J In order to make the tip portion of the guidewire 
more visible on a screen ll Is desirable to use some kind 
of radiopague material, such as platinum which in itself 
lacks the desirable high strength properties provided by 
the use of stalnles6 steel, Nitlnol or another material of 
high strength and large flexibility and elasticity. In the 
embodiment illustrated in Fig 6 by a sectional view o1 
the distal portion, one wire 20 or strand out of a group 
of three Is of the radiopaque material and the remaining 
two 21 are out of the high strength material. The wire 20 
can have b relatively short length and be fixed in distal 
extention of a wire of the same type as wires 21 . 
[0035] As an alternative, a guidewire distal portion 1 6 
of the type shown In Fig. 2 can be provided with a coil 
22 of radiopaque wire which has a very small wire di- 
ameter, such as 0.05-0.95 mm. The coil has a pitch dis* 
tance corresponding to Ihe diameter of the wire, and 
consequently coil 22 is unable to transfer torque and is 
very flexible so that the desired propsrties of ihe distal 
guidewire portion are not impaired by adding coil 22 to 
the guidewire. Another embodiment according to the In- 
vention is outlined in Fig. Q where tip 2 is of radiopaque 
material and includes a thread or a ribbon 23 of similar 
material that extends centrally into the hollow inner 
space In the guidewire to a free end. Further it is possible 
to position a distal tip member designed as a very soft 
coil 24 of radiopague material in extention of wires 7, 5, 
9 as outlined in Fig. 9, Such a coll can e. g. have a length 
16 of about 35 mm. Apart from making Che tip visible it 
can also serve as a very soft and pliable tip member. 
[0036] The guidewire can be made with a uniform di- 
ameter throughout its length. In case the guidewire has 
diminishing diameter towards the distal end a prefabri- 
cated guidewire of uniform diameter can be grinded to 
the desired dimensions as described above. 
[0037] As an alternative or supplement to grinding the 
guidewire can be composed of several wire portions in 



which the Wires have mutually different diameters and 
cross-sectional areas. In a proximal portion the wires 
can have a larger diameter than the wires In one or more 
intermediate portions and these can have larger diam- 
5 eter than the wires rn a dsta! portion. 

[0038] In the following some examples c f giudewires 
made according to the invention ana deacr bed. 



EXAMPLE 7: 



w 



[0039] Wires of stainless steel grade AIS. 304 and an 
outer diameter d=0.0l 4 U (0.35 mm) were u ied for mak- 
ing gufdewlree. Two lengths of wires were placed side 
by side in a group which was wound abo A a mandril 

is resulting in a guidewire which had an oute» diameter of 
D=0.042 B (1.07 mm), whereafter the mardrll was re- 
moved. The same was repeated with groups of three, 
four and five wire lengths placed side by eld a and wound 
in a common movement around the mandri . The result- 

20 jng wires were placed in loop-shape with ^ number of 
loops having an approximate loop diametei of 2 cm and 
the ability to transfer torque from one end tif the wire to 
the other was visually examined, then lh<;> pilch angle 
was visually determined under 50 times magnification. 

zs This manner of determining the angle Is s smewhal in- 
accurate but provides a rough estimate i f ihe angle. 
There waa also made a coil of a single wirn. The single 
wire coil had a pitch angle of about 80* and i i was unable 
to transfer torque when "rt had two loops. The guidewire 

90 made of a group of two wires had a pitch ai igfe of about 
72°, and it could transfer torque when set w ith two loops 
and three loops, The guidewire made of a g oup of three 
wires had a pitch angle of about 64° and i: transferred 
perfectly the torque in a 1 :1 relationship e*< en when set 

3$ with three or more loops (ten loops func:loned). The 
guidewire made of a group ol four wires he da pitch an- 
gle of about 53° and turned out to have the same excel- 
lent properties as the one with a group of three wires. 
The guidewire made of a group of five wire ? had a pitch 

40 angle of about 40* and turned out 03 have I he same ex- 
cellent properties as the one with a group o three wires. 
The higher number of wires provides the shaft less flex- 
ibility and larger pushabiiity, which can be desirable for 
guidewiree used Tor passing long distances through 

45 larger vessels. 

EXAMPLE 2: 

[0040] Wlin wire lengths having a iiameler 0T 
so <fc=0.003" (0.20 mm) a group of four wire* was wound 
around a mandril as described above, and a pitch angle 
of about 52° was determined in the result! lg guidewire 
which had an outer diameter of 0=0,93 rim (0.025"). 
The guidewire was tested like mentioned above and it 
55 showed excellent properties. Torque col Id be trans- 
ferred even when the guidewire was set wi :h more than 
10 loops. 
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EXAMPLE 3: 



wires. 



[0041] With wire lengths having a diameter of 
d=0.003" (0.075 mm) groups of two and three wires 
were wound around a mandril ae described above, and 
pitch angles of about 66* for the three wire group and 
about 7& ror the two wire group were determined In the 
resulting guidewire i which had an outer diameter of 
0.01 0" (0.25 mm). The guidowiros were tested like men- 
lioned above, and the one with the two wire group could 
transfer lorque, but not as well as in Example 2, and Ihe 
one with the three wire group could without problems 
transfer torque when set with three foope. 

EXAMPLE 4: 

[0042] With wire lengths having a diameter of 
d=0\006" (0.15 mm) a group of four wires was wound 
around a mandril as described above, and a pitch angle 
of about 50° was determined in the resulting guidewire 
which had an outer diameter of CW101S" (0.45 mm). 
The guidewire was tested like mentioned above and it 
showed excellent properties. Torque could be trans- 
ferred even when the guidewire was set with more than 
10 loops. 

[0043] The various embodiments can be combined in- 
to other embodiments within the scope of the present 
invention. Olher modifications are possible, such as us- 
ing a core member within the coiled wires, which core 
member can extend along the proximal and any inter- 
mediate portions but not along the distal portion. The 
core member can have a cross-sectional area that di- 
minishes gradually or stepwise at Increasing distance 
from the proximal end of the guidewire. 



Claims 

1 . A guidewire comprising a distal end member and a 
shaft portion extending in a longitudinal direction 
from a proximal end towards the distal end member, 
and at least one helical wound wire extending from 
a position at the shaft portion to the distal end mem- 
ber, characterized in that at least one helical 
wound group of at least two wires extending side by 
side has a pitch angle in the range of 35*-76 a . 

2. A guidewire according to claim 1 , characterized In 
that along a distance of at least tOcm from the distal 
end member said at least one hellcat wound group 
of wires is the primary or the sole torque-transfer- 
ring means between the shaft portion and the distal 
end member. 

3. A guidewire according to claim 1 or 2, character- 
ized in that at least in the most distal 10 cm of the 
guidewire it Is made without a torque-transferring 
solid metallic core inside said at least one group of 



4. A guidewire according to any one of claims 1-3, 
characterized in that said at least one helical 

5 wound group of wires has a smaller ol ter diameter 
at the distal end than at said position on the shaft 
portion. 

5. A guidewire according to any one of claims 1-4, 
to characterized In that said at least one helical 

wound group of wires extends into the shaft portion 
towards the proximal end, preferably along a 
guidewire length at least in the range Df 20-50 cm 
from the distal end. 

i$ 

6. A guidewire according to claim 5. char acterlzed in 
that said at least one helical wound gnup of wires 
extends to a position at the proxlma end of the 
guidewire. 

20 

7. A guidewire according to any one of claims 1-6, 
characterized in that the wires in said at least one 
group have a separation from one wir 5 to the next 
in the group of less than the dlameler :>( the wire. 

25 

B, A guidewire according to any one of claims 1-7, 
characterized jn that at least one ol the wires in 
said at least one group is ribbon-shap- jd. 

so 9. A guidewire according to any one ol claims 1-8, 
characterized in that said at least one helical 
wound group of wires comprises from 2 lo 8 wires, 
preferably all wound in the same direction. 

35 10. A guidewire according to any one ol claims 1-9, 
characterized in that said at least one helical 
wound group of wires comprises one jroup of 2 to 
ft wires wound In one direction and another group 
of 2 to 8 wires wound in the opposite direction. 

40 

11. A guidewire according to any one of :!aims 1-10, 
characterized In that the guidewire is r lade without 
a solid or hollow metallic core inside th i » at least one 
group of wires. 

45 

12. A guidewire according to any one of claims 101, 
character Ized in that in cross- section satf wires in 
said at least one helical wound group hi ive a circular 
shape in the proximal end of tie wire and distally 

so thereof they have the shape of a circular segment 
which has a straight line facing radialr/ outwards. 

ia. A guidewire according to any one of claims 1-12. 
characterized in that the guidewire it assembled 
55 of two or more segments with groups ol wires, the 
segments having different outer diameters. 

14, A guidewire comprising a di3la! end, a shaft portion 
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and a proximal end» wherein Lhe shall portion com- 
prises at leas: one helical wound group of at least 
two wires having a pitch angle in the range of 35°- 
76", and said at least one helical wound group ot 
wires having said pitch angle extends lo the distal s 
end of the guide wire. 

15. A method of manufacturing a gurdswiro. wherein a 
guidewire body la provided, said body comprising 

at least one heiicaf wound group of at least iwo to 
wires having a pitch angle in the range of 35 s -76', 
Wherein an elongate distal guidewire portion of said 
at least one group is subjected to grinding reducing 
the outer diameter of said distal guidewire portion 
in relation to a proximal portion of the guide wire. 1 s 

16. A method of manufacturing a guidewire according 
to claim 15, wherein the elongate distal portion of 
the guide wire is ground to have b substantially con- 
tinuously dimhishing outer diameter 

17. A method of manufacturing a guidewire according 
to claim 1 3, wherein the elongate distal portion of 
the guide wire is ground to have a substantially 
stepwise diminishing outer diameter. 25 

16, A method gf manufacturing a guidewire according 
to claim 17, wherein elongate distal portions of the 
guide wire are ground to have areas with diminish- 
ing outer diameters mixed with areas having sub- 00 
slantialfy constant outer diameters. 
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